Stability of the beta-adrenergic receptor/adenylyl cyclase pathway of pediatric myocardium after brain death.
Our previous work in the adult porcine model shows that brain death results in a rapid decline in left ventricular systolic function as measured by the preload recruitable stroke work method to 8% of the baseline slope within 6 hours; this process is accompanied by functional uncoupling of the beta-adrenergic receptor at the level of the adenylyl cyclase moiety within 1 hour. In contrast, the pediatric porcine myocardium displays no change in left ventricular systolic function from baseline within 6 hours of brain death. This work investigates whether the beta-adrenergic receptor/adenylyl cyclase pathway remains intact after induction of brain death in the pediatric porcine model. Thirteen 1-month-old swine (7 to 10 kg) were anesthetized and underwent median sternotomy, and baseline transmural left ventricular biopsy specimens were obtained before ligation of head vessels to induce brain death in six piglets, with the remaining seven serving as controls. Baseline left ventricular biopsy specimens were obtained just before and 1 and 3 hours after brain death or at matched time points without brain death in the control group. Myocardial tissue was then analyzed for beta-adrenergic receptor density with the use of saturation [125I]-iodocyanopindolol binding in the absence and presence of propranolol 1 mumol/L. Coupling of the beta-adrenergic receptor to its signal transduction system (stimulation of adenylyl cyclase) was tested at three levels: beta-adrenergic receptor (isoproterenol 100 mumol/L), stimulatory G protein Gs (sodium fluoride 10 mmol/L), and the adenylyl cyclase moiety itself (forskolin 100 mumol/L).(ABSTRACT TRUNCATED AT 250 WORDS)